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Muti-object optimization of magnetic coupling of magnetic
driving pump based on ANSYS Workbench

ZHANG Yong, HE Chao-hui, GUO Jia
(Institute of Pump, Zhejiang Institute of Mechanical & Electrical Engineering Co. , Ltd. , Hangzhou 310051, China)

Abstract: Aiming at the problem that the single goal optimization design could not meet the design requirements of magnetic coupling of mag-
netic driving pump ,Design Xplorer optimization design module and Ansoft Maxwell 14. 0 finite element analysis module on ANSYS Work-
bench were used by multi-objective optimization design of magnetic coupling of magnetic driving pump. The initial reference design parame-
ters were obtained by method of semi-theoretical and semi-empirical. The cost-effective parameters of magnetic coupling were obtained based
on central composite design method and optimization algorithm NSGA-II. The results show that the optimized target index Tmax / v is about
7 % higher than that of the initial parameters, and the Pw is about 9 % less than that of the initial parameters . The simulation results indi-
cate that the optimized parameters can reduce production cost and energy consumption of magnetic coupling and meet design requirement.
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= Tmax/N. m V/m® Pw/W Tmax/V

1 205.477 6 9.48 x 107 21 824 216 665. 1

2 141.514 9 5.39 x 107 10 563 262 567.3

3 262.420 9 1. 466 x 107 37 654 179 036.0

4 180. 004 8 8.43 x 107 22 221 213 460. 7

5 139.475 6 1.041 x 107° 13 363 133 945.2

6 136.055 0 6.13 x 107 9 515 221 789.9

7 209.745 5 9.64 x107* 18 078 217 536.7

8 183.915 4 7.15 x 107 26 857 257 304.9

9 366.793 5 1.471 x 107 45 048 249 291. 8

10 302.901 8 1.408 x 10~ 24 509 215 153.9

11 169.702 9 9.23 x 107 22 578 183 792.0

12 142. 509 0 5.79 x 107 15 510 246 272.7

13 173.123 1 1.072 x 107° 22 111 161 521. 8

14 179.841 4 8.82 x107* 16 597 203 864.7

15 109. 909 2 5.69 x 107 7 666 193 212.2

16 174.726 8 7.4 %x107* 20 242 236 082.2

17 292.639 5 1.398 x 10~° 25 080 209 336.0

18 272.910 3 9.83 x 107 42. 667 277 769. 5

x5 VmESHRLE
Candidate points Ry,/mm L/mm t;/mm t,,/mm t,/mm t/mm Pw/W Tmax/V
Initial 63.5 108 6 6 5.5 3 10 553 269 849.2
A 64.27 107. 80 6. 30 6.07 5.68 3.05 9 581 289 121.1
B 64.26 110. 67 6. 14 6.05 5.53 3.14 9 682 289 056. 4
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